Background: Extra-adrenal pheochromocytomas are rare. Minimally invasive techniques have been utilized for incidentally discovered masses with successful results.
INTRODUCTION
Extra-adrenal pheochromocytomas are rare tumors found in the general population. When discovered, they are usually within the Organ of Zuckerkandl, a conglomerate of neuroendocrine tissue located along the aorta. We present the management of a 64-year-old female with an extra-adrenal pheochromocytoma found in an unusual location between the left renal artery and vein.
CASE REPORT
The patient is a 64-year-old, white female with a recent history of cardiac catheterization who presented with a retroperitoneal mass located between her left renal artery and vein (Figure 1 ). Her medical history includes mild hypertension controlled with amlodipine. Her recent cardiac stents necessitated daily aspirin and clopidogrel. The mass was diagnosed on an abdominal CT performed one year earlier for unexplained abdominal pain. The wellcircumscribed mass was initially 2.0cm in diameter and enhanced with IV contrast administration. There was no lymphadenopathy noted. On serial CTs, the mass grew to a size of 3.5cm (Figure 1 ). This prompted a percutaneous biopsy that was inconclusive but complicated by a retroperitoneal hematoma. Postbiopsy hypertension was not noted, and the patient did not require a blood transfusion. Due to the increasing size of the mass, however, a decision was made to perform an excisional biopsy of the mass using a robot-assisted laparoscopic approach. The patient exhibited none of the usual signs or symptoms of a pheochromocytoma.
Surgical Technique
No significant medical modifications were performed, because the patient had no stigmata of a pheochromocytoma. The procedure was performed with the patient in the right lateral decubitus position. A transperitoneal approach was used, and insufflation was obtained using a Veress needle technique. A 12-mm camera port was placed lateral to the rectus muscle at the level of the umbilicus. Two 8-mm robotic trocars were placed: one in the left lower quadrant above the anterior superior iliac spine and the other in the upper left quadrant Somers Point, New Jersey, USA (Dr Lehrfeld).
Penn Presbyterian Medical Center, Philadelphia, Pennsylvania USA (Ms Natale, Drs Sharma, Mendoza, Schwab, Lee). midline between the xiphoid and the umbilicus, approximately 14cm apart. A 5-mm assistant port was placed midline just below the umbilicus.
The left colon was mobilized medially. The gonadal vein was traced to the level of the renal vein where the mass was clearly visible. Careful dissection enabled excellent visualization of the gonadal, ascending lumbar, and adrenal vein branches of the left renal vein. The mass was trapped behind the left renal vein and invested by venous tributaries (Figure 2 ). The gonadal vein was ligated and divided to create a window where the mass could be removed from behind the vein. Two other small veins were divided. During the dissection, one of these branches was avulsed from the main renal vein and repaired with a figure of eight 4-0 Prolene stitch. The mass was then mobilized from behind the vein. A small vascular pedicle was noted and clipped with titanium clips, and the mass was excised en bloc (Figure 3) . Hemostasis was ensured, and SugiFLO hemostatic matrix (Johnson & Johnson, Somerville, NJ) was applied to the surgical bed. The mass was placed into a laparoscopic entrapment sac and sent for pathologic examination.
The patient tolerated the procedure very well and had an uneventful postoperative course. She was discharged home on postoperative day one. Final surgical pathology demonstrated a 3.4x2.9x2.0-cm pheochromocytoma without evidence of malignancy.
DISCUSSION
Pheochromocytomas are rare tumors consisting of catecholamine-producing chromaffin cells usually arising from the adrenal medulla. In 15% to 25% of cases, they may arise from the embryological adrenal remnants referred to as extra-adrenal paragangliomas. [1] [2] [3] [4] These are found approximately 4 times as often in children as in adults. 5 In adults, 85% of these occur in the abdomen, 6 mainly along the para-spinal sympathetic ganglion and organ of Zuckerkandl.
Clinically, pheochromocytomas may occur along with hypertension, tachycardia, pallor, and headache. 4, 7 Hypertension is classically paroxysmal, with or without sustained hypertension. Conversely, the patient may be normotensive without a history of hypertension, particularly in incidentalomas. 8 Given the exponential increase in imaging tests ordered in recent years, 25% of all discovered pheochromocytomas are incidental findings. The number of normotensive patients with pheochromocytomas has increased significantly as well. 8 -11 While most pheochromocytomas occur sporadically, there is significant evidence of a genetic component, particularly within familial syndromes, such as von Hippel-Lindau, neurofibromatosis type 1, and multiple endocrine neoplasia 2A and 2B. 12 Recent advances in genetic analysis have demonstrated hereditary causes of paragangliomas as well, such as mutations in the enzyme succinate dehydrogenase. 13, 14 There is growing interest in minimally invasive approaches for the treatment of small tumors discovered incidentally on imaging. Laparoscopic adrenalectomy has been reported for pheochromocytoma. 15 Because it is a much less common entity, significantly less data are available on such techniques for extra-adrenal disease. Given the difficult location of this mass, a robot-assisted laparoscopic approach was used. The minor vascular repair was performed without difficulty. This may have proven to be a challenge had a standard laparoscopic procedure been used.
Our port configuration enabled easy access to the mass as well as the lower pole of the kidney. Additionally, the 3-dimensional vision afforded clear delineation of the vascular anatomy investing the tumor. The renal vein and all tributaries caused very little difficulty during the dissection.
A consideration was made to excise this mass from a retroperitoneal approach. This may have potentially avoided the venous tributaries encountered during the dissection. However, the increased working room afforded by the transperitoneal approach proved to be both safe and efficacious.
CONCLUSION
This is to our knowledge the first reported case of a robotassisted laparoscopic excision of a peri-hilar pheochromocytoma. The benefits of the da Vinci Surgical System including the wristed instrumentation and 3-dimensional vision were felt to be useful in the successful completion of this case without renal loss or conversion to open excision.
